Abstract
Introduction

40
Marine mega-vertebrates, including sharks, sea turtles and marine mammals, represent 
77
Objectives of this study was to use the available presence-only data obtained from local areas 78 to predict potential distribution of the humpback dolphins in the BG of China by using 79 Maxent modeling approach. In addition, important environmental variables that contributed 80 to modeling habitats were identified and their relationship to dolphin occurrence was 81 discussed.
82
Materials and Methods
83
Ethic Statement
84
Our field work was permitted and supported by the Sanniang Bay Management Committee, 85 which is part of the local government. GPS coordinate range of the survey area is 86 108°33′3′′-109°3′10′′E, 21°45′28′′-21°21′7′′N (Fig 1) . Because we adopted no-touch survey 87 methods, we needed no approval from animal ethics committees under Chinese Law.
88
Study area
89
The study area is located in north of the Beibu Gulf (BG, also named the Gulf of Tonkin),
90
South China Seas (Fig. 1) . BG is a semi-enclosed sea surrounded by the land territories of 
102
[TSG]) are situated along the Guangxi coastal area.
103
Our survey area, Sanniang Bay and its adjacent waters (SBs) (Fig. 1 Water depth, distance to coast and existence of estuaries were examined as important 
148
To reduce multicollinearity of environmental layers, correlation coefficients were calculated 149 using the multi-analysis function of the spatial analyst extension in ArcGIS 10.1 (Table 2) . 9.5×10 -10
185
Results
186
Model evaluation
187 The average AUC values, including training datasets (173 or 174 records) and test datasets 188 (19 or 20 records) from 10 reduplications, were all more than 0.9 (
Potential habitats
196
The BG model produced a patchy distribution output along the northern coastline of BG, the 197 median logistic probability from 5.9×10 -9 to 0.85 (Fig. 3a) . It can be explained as the 
199
Owing to better performance in fractional predicted area, training and test omission rate
200
( (Fig. 3c) .
204
For omission error of sighting data, 2.3% (4/175) sighting records were omitted from 205 predicted distribution in Sbs (Fig. 3d) while the omission rate was up to 35.7% (10/28) in 206 BSs (Fig. 3e) . were identified as potential habitats (c). There were 2.3% (4/175) sighting records omitted from suitable 213 habitats in Sbs (d). Omission rate was 35.7% (10/28) in BSs (e). 214
Important variables
215
The distances to major river mouths, 10-m isobaths and coast were the three strongest 216 predictors for the presence probabilities of the humpback dolphins in BG. Sum of percent 217 contribution of the three variables was up to 73.4% when averaged over replicate runs (Fig.   218   4) . The jackknife test of variable importance demonstrated that the distances to major river 219 mouths was the most useful information whether used in isolation or being omitted, and 220 regardless of using training gain, test gain or AUC on test data. The three topographic 221 variables, aspect, slope and rugosity (described as surf_ratio), appeared to be little importance 222 for the dolphin distribution (Fig. 4) . 
